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[0 0 0 1 ] 

*&miz. ¥m&mm®&mw:is£Tf*<Dm&&.mzmL, dram ( 

Dynamic Random Access Memory) tWSMM^ t L £¥2§tfls:^;»!IIi&^tt 

[0 0 0 2] 

DRAMli, Wfg^^lffiM I S F E T (Metal Insulator Semiconductor Fiel 
d Effect Transistor) tlfflMI S F E T \ZW.n\ZWm.Z HtcW^W^PS^M 

[0 0 0 3] 

y, ^i^<ttv>6. 
[0 0 0 4] 

.S&ffihbtJgffiSftTV^S. I©i/ij3>tti»&ft5^jgft&, HSG (Hemisphe 
rical Grained) £/ U 3 > U < ^ (Rugged) U 3 > £: 0 
[0 0 0 5] 

Mx-li, #H82 0 0 0 - 2 2 1 1 0#4fcSHCli, H S GiJf U i/ V nymtfefc 

•tz&vxDmu&mtikmomz. mmmmm^iz^^ti^^mmh. ?<dt 

t'MI e> d £ ic J: y , H'SG^'Ji/>Jn> &»*»K:m«^ 
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[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

#IC, DRAMtD^'y^LS I (Large Scale Integrated Circuit) i: $: |W( 

nft^MMI S FET^pft^MMI SFET&Mffi^fcitTM 
LTfcU, £*1&0>MI SFET©#tt^bltl*^, 
[0 0 0 9] 

M>U£, ZL;ft£>tf>M I S F E TfC£^T&> nS©M I S F E T©^f - hf 1 
Inltl, p§?0MI SFET©y-htt$:pIi:t-S> Vvfr tf> £ y ;i/ 
4*- h#3iaWB3ftTV**. rftte, pI©MISFET©^-h«I6ni 

[0 0 10] 

L£va, *©4#ffi««*-ffc"t* (Mill WffimE#tf*>^TU*3) . 
[0011] 

ro^ificSI^n??^;!/©^ misfetov-^ 
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*mm<DBm*. DRAM**vi?)izm?z¥m<bMmm&mm<Dmmmiz 

[0013] 
[0014] 

mm i s FETT'Wf&zn&mmm&£zm?z¥mibMmm&mm<D!&'&z 

[0 0 15] 
[0 0 16] 

[0 0 17] 

flfcM I S F ETtgljR^^^^y i2;i/©|afHM I S F E T£>_L3|UC, 
[0 0 18] 

tlfeM I S F E T fj^cS ^ U t;i/©|(iiaM I S'FET©_t8PtC, 
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u mmm 2 (Dmmm±<D */ y n ymzm^-tz z. t iz £ y w^tc^o -cm 

[0 0 19] 

FETMt, £©M I S FET©±«SIC, 4 5 0 0 0 t©jSSt% ^ 

[0 0 2 0] 

FETWU r©M I S F E T<D±BK. SSS 1 <9$e*iil£*g 

«U i©«l©j»|»fl|©*iBS:¥S'fbLfe|fe, *1©J»»«±K:, ^©iSS 

[0 0 2 1] 

5. *&iji!®¥*4Mfc8tiatt$ifttt, ^flcMo^MJc^fiJtanfeMi s 

FETh, r©MI SFETta^JCilSlltiii^T'Sot, MISFE 
[0 0 2 2] 

FETi:, r©Mi SFET^it^ic^Slife^ilfe^ot, misfe 

[0 0 2 3] 
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[0 0 2 4] 

n sum (*^v-t)iMmm (mcfa) ) zbl. &w®ftizmmm$&mtf 
mmzftzmmmmmf&mm (lcfa) ztxlx^z. 

[0 0 2 5] 

z.<D**v-tjij&mmmziz, mm&mmM isfetqs tmrnwrnmrnm 
cfrt>f&z>*^v±jitfiBmzft. mmmmm&mmz^ 

mmm8&*mf&-tZ> n^-V*;i/§5[M I S FETQn^il/pfir^MMI S F 
[0 0 2 6] 

n^i2?:Mt5„ mmnzvm^mm (b> > £ 

itfn^ltft U> (P) ) ZJ*yfJ*>&frLf=.%i. MIT'Iti 

;b3 £?£f&U ^smmmMmnm&Sffi. l (CpS'?x;v3fiJ;l>*nS'?i;i/4 £ 

[0 0 2 7] 

W#g«^fflM I SFETQs £J:t>*n^-V*;i/§5!M I S F ETQnfflS 

nmm^m^-t^ r=.isb iz. iti^oMi sFET^j&^tispM^^i/sic, 

Zm&tZfrsbiz. z.ftb(DM I s F E TtfMf&Zftz nS-)i;n &c. 
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[0 0 2 8] 
[0 0 2 9 ] 

9 a) &CVD (Chemical Vapor Deposition) m^MW.'t^. Wi^T. WiMM 

K#IC, U> (P) >f^>lliAU <BSm#MH^U 3>jK&nS!JCf -S. & 
v^, ^tmS&^M^c©nM^x;i/4±©^®m#M^^ , J u^BWC frV 

2/U3>M§:9 ant, P 3!0>£&ft#j££2/ U a 9 a p^S. 

[0 0 3 0] 

»5V*T, iS^I>>'Jn>I (9 an, 9ap) ©_h§PlC^^ y # U > ^ 
&T*MJf:5nm5g^tf)WNB|9 b £g|ff8 0n«iI©Wl9 c fc&*63IU £ £>tC 
■e<Z)±fflJ»CCVDi5ST?JRj¥2 2 0 niigSOlft S/ U a 1 0 ZmmtZ* 
[0 0 3 1 ] 

?tClTSf^y3>110, WjSg9c, WNI9 bfcJ:tf#*£&S/y 3>Jg| ( 
9 an, 9ap) £ K7^f X«yf ^^tSIttCj; *J, n M=fe L < it P §2©^ - 
h«@9n, 9p«n. BUt>, i&ffilS&^J&M^<Z>nM?x;i/4i:lC{*, 
pS©y-htffi9pS:^tS. ;*^Uir;b^&«5ctf)p3!! , 7x;i/3± 
feJ:tr»aiia»^««©pS!^x;i/3±JCtt, ng©y- h 11*1 9 n&Mt 
So r©nS®y-bii9n(i, ni©#jBfii/'j3>||9an, WNI9 b 
13 J: WJK 9 c e> *K plCDy-Mi9p(i, pl©#^^'J 3>19 
ap, WN&9 b J3J:tfWJK9 cfr&fcS. ZLtl^tf)^- h*ffi9 n, 9 

p(D±3izit. toitt/vnymi ofrb&z^^y^mmmftBi&zti&o 
t5„ 
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7sMfc**5R (BF) -ft>&^t^Mt5i iitCcfcoT p'M^^fl 

mi 2 $:^-r^o 

[0 0 3 3] 

-tf-f) t-svn, ^sm^^McD^e/un^ni 3S:^^^cx^5 : ->^"r 
[0 0 3 4] 

^9 voinmizyyit-fovm (bf) -r;r >&>f;f >*T*>&<^-r<5r £jcj:ot 

[0 0 3 5] 

i&SISi&^M^C L DD (Lightly Doped Drain)^© 
V-*, Kl/>f> (n"§?^^flgcl 1 £cfct>*n + M¥^#fl« 1 4, p 
igtfsfilgcl 2£<f:t>*p + M¥##«cl 5) ^fiifenf^iUMI S FET 
Q n £«fct>*P^*;i/§¥M I SFETQ p#7gj*3*l, J* ^ U -fe^fiJtlK^tCn 
I S F ETtMSn^fifflM I S F E TQ s ««^S4xS 

o 

[0 0 3 6] 

r©J:e>lC, I^IlEl!&MM©nf I S F E T Q n CDtf— hMM 

9 n fcnMlC pf^?^;i/SM I SFETQ p(D¥- bMM9 P £ pM (V^t$ 
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^(Z)^. MffiL£^fb£/U nym 1 3 £ F7^fi«yf>mi £.lz&-oT 
, n~S!¥##^l 1 0>_h3P{C=i># ? NjJ>-;H 8, 19&W§ 0 
[0 0 3 8] 

7£{C, 3>nh*-JH8, 19 ^^Itti (A s ) jJty&^Jtytfib 

-;i/18, 1 9 <£>fWC^^2 0 &^J&1*-£o ^ v ^ 2 ;0 2> iZ n 

hsfc-;i/l 8, 1 9 ©p>ggP&^frM:S/y n>Bll 6<£>_tgp{cy > (P) 

V\Ti©M H B a^y n>I$:CMP (Chemical Mechanical Polishing) feT'ffi 

[0 0 3 9] 

#ac, EI3 tC^-f <fce»fC, K-fbS/U 3>J^1 6<D±BlZCVDmx*tigm2 Onm 

S!?fl:i/'J3>1 1 6 £ K5^x>yf r iHZ&-oT. nft^MM I S 

F ETQn©n + §Jifi##ii 1 4 ©_t3P{Cn># ^ h*-;i/2 2 £0f£U p 
f^^;HM I s FET<a p (D l 5<£>±$nc=i>#? 

2 3^Mt§o z&tzmmz, *^viz)imf&n%i<Dziy# ? h*- 

;n 8fF©^^^2 o©±SPic^;i/-^-;i/2 5 £0f£-r3o 

[0 0 4 0] 

#^T% ^mmmmmMm(Dny^i7 N*-;i/2 2, 2 Sft^frgHt^U =i 
>BU 6£>±3Plc, =rA;i/h (Co) xAv *mz£vmmL, Comt 
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oSi) I SSMtS. ?£<^T% *iRjE;©Co|R&|$£-r* 0 
[0 0 4 1] 

ra)«fce>tc, aiaiiiB&^««©M I S FETfiDy-^, K1/W>IR« (n + 

£#t*£, ^ti^©M i s f e Tt?iijERsnsa&aimB&©iaf5S'fbS:0*ii:*«*e 

[0 0 4 2] 

&ic, n>^^h^-;i/2 2, 2 3 ©i*jgpfc <fct>**;i/-*-;i/2 5 ©wasted 
7^2 7?:Mt5. r©^7^2 7(t mZ-H-ny**; h*-;i/2 2, 2 3© 
P 8 3SPfeJ:t>*^;i/-/}N-;i/2 5©W»£-£tfKfl:*/y 3>R2 1 ©JtSPlCCVD^ 

3P©WK;j3£t>*T i NJ!£CMP&-e#F0U 3 *i £ ©£l£ n > # * h*-;i/2 

o 

[0 0 4 3] 

#ctc, ^=e'jt;i/Mi©ifti"J3>l2 l ©.hasted y h*»B l 
U i&iW^(Dif[:i/'J3>l|2 1 ©±SPK:«1 »B©BBi»3 0-3 2 
SMtS. fcfy h»BLfeJ:OfjglSB<3DBBil*3 0~3 2tt, MjUi^ffc^U 

=i>jk2 i <D±mizxrty*vyy&vvrmzmmi>fc&. himi' 

[0 0 4 4] 

#CfC 04 lC^-rJ:e)lC, tfy h»B LfcJ:tfm»B©BBiW3 0~3 2©± 
[0 0 4 5] 

>I2 l & ^v1 L yy-?Z>z.£lz£'DX. ny # V hjfc-;n 9 ft© ^9 
£*2 0(7)±aiS{CX;i/-/}%-;i/3 8 Sr^^f^o 
[0 0 4 6] 
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i/'j3>g?:CMPMiUXjl/-!iN-jl/3 8 ©|*l3Ptf)^C^-r Z. t &C<fc o 
[0 0 4 7] 

#cic, msizm-tzoiz. miti/v =i>^3 4 jszttzf^ys 9 ©jispjcc v 

4 0 (D±3P&CC VDSt 1 . 4 /im^©g?^^ U =i>§|4 1 £Jf«-t6 0 
[0 0 4 8] 

r©ifti/'j3>i4in (siH 4 ) tmmt zmwn L,t~m 

^^7X7cvdst'»s„ zav&a&tm^m m&um) 4 5o°c 

[0 0 4 9] 

ffc5/'J 2>I4 U4 5 0°C~7 0 0'C©MT©7"7X7C VDMllfc 
[0 0 5 0] 

^; */^y<D{&. wmz. t- h^x yirvy^y (teos) zmwuLxm 

3tiilil7°7X7CVDS^ffl^fe?!)\ ^IMAU 5 0°C~ 7 0 0°CT*& 
[0 0 5 1] 

DT'feot. jIS^^'^Xx'C VD-eii, ffi?Jl~ 1 0TorrT% X 
10 9 ~1X1 O 10 T*&3I#?T*>4%S<D{C*fU MS7°7X7CVD^11 
JEijO. 0 0 1 — 0. OlTorr ( 1 Torr = 1.33322X 10 2 P a ) T% M^&Mtf 1 
X 1 0 12 ^±T'^^^*5tlS : fo©T*^)^o MI^7X7CVD^iCfe 
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mmmi&oWMki/v^ym* uK7>fi7f>^i> m^r^cDmiti/vny 

14 1 <DTm<Dmt±>V =r>j^4 0 £ K7^x>yf>^t £ r £fc J: y, ^9^* 

3 9 <D±mzB4 2 

[0 0 5 3] 

& K-^LfeRA?5 0nmgI©7 : E;i/77^^ , ;3>l4 3 a &C VD&TfifcK 
UfcSU ?g4 2<Z>f*fg|5{Cl/^* hlg|R£iI#)&^, |ftfbS/U=t>JR4 l©±gp© 
7^7 7^J/'J3>K4 3 a *3Lv?-Ay VtZZtliZj: »J, g|4 2©fWC 

[0 0 5 4] 

&ic, i/s;^. hfiiRfcRfc^u 814 2©ftgptc^o£7 : e;i/7 7XS/U 

4 3 a©*ffi^7>y|!«#ST^i'y h^im El 7 JCj^«fc e> JC, M 
JE#H^,^T'T ; E;i/7 7'^e/U =l>J^4 3 aCD^MtC^e^ (SiH 4 ) £ 
#y&U i^T*4Kl IC6 0 OiCgI(Z)^SS:lU, 7^77X^'J3>i 
4 3a Z&ffiBilt-rZtmz. *<D*mKi/V n>!&4 3 b &f£S£-&5„ Zltl 
JCfcU, *<DmmiZW£h*m-tZ>2>ffi£ki/V 3>J^4 3 (4 3 a, 4 3 b) 

[0 0 5 5] 

Zl©J:e»tC, *m6©J^«HCJ:*ltf, Si-ffcS/U 3>i4 1 5:4 5 0°C~7 0 0 
t0«aTdD7 , 7X7CVDffi , C)«Rl, 7K7>^^M^©-^«^J& V*ffe2/ 

14 1 j^e>©BK^/^*S:<e8«'T?#S. -e©^, ^A^^XCioTi/'JnvS 

tlSIt^<, #ISi^'j3Vl4 3(Z>3!®fg£:*:£<figfihr *r£#T*£5 
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o 

[0 0 5 6] 

W*>, ^X^CVDSs&JB^T, 4 0 OTCJ^TT'^ftS/U n>jg|4 
[0 0 5 7] 

Min 7 5 0'c, 2&m<D%kmm) zft$&m&tb&o 

[0 0 5 8] 

z.(D£?&, mur-Mftmammmzm-t misfetqs, Qn, q p 

[0 0 5 9] 
[0 0 6 0] 
[0 0 6 1] 
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[0 0 6 2] 

r*uc*fu ^mm<Dmmiz^tat, ii^ | jn>i4i^4 5 0Tc~7oo 

[0 0 6 3] 

fiEoT, m&ffiZI&ffi-tZZiltfT'gZftV, M I S F E T ©#<|±©£Mt £ R£ 
[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 

U ^7X7CVD'SlfflV\ 4 0 0tT'iHbfei^ (b) :fh7ih# 
i/is^ yZmWt U ^jS?^^^£MM©2@©y^Xvl:ffiVN^^^X > TC VD 
&T% 4 0 0tt«lfe#^ (c) :rh7ih*i/S/7>il'J>5:^^ 
X&IBWilU ^X7CVDi!:MK 4 0 OXJtrtRLfef^, (d) 

] ©Softs' U 3 >H<Z)T D S (Thermal desorption spectroscopy) ft%riZj:Z> 

ch 2 o) §mg&^u w,m^fc?kftAtf*.g^t.. *(Dmm&*g<tez>o t 

$t$|&li> imLg£^-f„ (a) T*l*, 6 0 0 "C £ x. & £ *J ^^Tjc^ 
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tf)J»*##<&lK 7 0 0-CT'tf-* £te2> 0 ZL*UC*f-U >f^7 (d 

) T'tt, 7 0 0°CfefcU^e>*^(Z)flM*7b^^<^»;, 8 0 0°C#j£T'tf-^ 

(a) (Dm^titmL. U /Jn£ < &oT V>£„ 
(b) &C^-TJ:e>&c, «M«£fiMift©2g<Z>:/9Xv&Mv*TJ* 
IRUfcS^W:, #9 7 (a) lCJ£^*#<Z>HBHl±&#£;ftTV>&„ #9:7 
■(c) (C^-ri:e)C (U>) Sr**S*fe»^Ji, ck yffiv^fflS*^* 

#©i«i»#jie>*ife. 

[0 0 6 7] 

) tt, (a) ©miC, 7 5OTCt'2^0^1?:Ilfei^ (a2)lt (a 

) ©ate, 7 o ow lft&mt&mzMLtcM^ (b* ) <b) ©jstc, 

7 0 OTC-T?l^©U»«LjaS:JlgL/fc»^ ( c ' ) it. (c)a>BllC, 7 0 0°CT* 
l^©»ffiaS:JSLfe*^ (<T ) tt, (d) ©KIC, 7 0 OtT? l^fflM 
a&J6bfe»^©*^ffiiIlt4#tt«:^'t-. #97 (al) , (a 2) {C^iT £ ? &C 

, (a) (Dmizm&mzMis&mz. (H8®y 

97 (a) #0) , z.n%<D#^y*&®.hxmb-frte&r>\^ MI'S 

bTV**. 3ttlC*fU #97 (<T ) fc, 086D#97 (d) £*fj£UTI3)!<b 

[0 0 6 8] 

BI10JC, -r h9xhapS/S/9>£J§a^£U «MMi:<SMM©2®c7)^^>C 
T?:ffl^fcy7XYCVDffit«bfcI (#97 (b) ) fcjetf^y S/9>£ 
mntV, SW7X7CVD^S:M^t, 6 0 0 o CT^Ibfei (#97 ( 

ISS^t. «f»0>£^s (%) S/U3>i (7^77^i/'Jn>i4 

3 a) ±©i/'Jn>i (4 3 b) ffl^$:*bT^5 0 i/'Jn 
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